Summary.-The aim of this study was to compare the learning process of a highly complex ballet skill following demonstrations of point-light and video models. 16 participants divided into point-light and video groups (nȶƽȶŞǼȱȱŗŜŖȱ ȱȱȱĴǰȱ¢ȱȱȱȱȱŘŖȱǰȱȱȱȱ demonstration and practice, with a retention test a day later. Measures of head and trunk oscillation, coordination disparity from the model, and movement time difference showed similarities between video and point-light groups; ballet experts' evaluations indicated superiority of performance in the video over the point-light ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱ ǰȱȱȱȱ¢ȱȱĜ¢ȱȱ higher relevance of information contained in biological motion models applied to learning of complex motor skills.
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Perceiving other persons' actions, emotions, and intentions is a very ȱȱǻ ȱǭȱěǰȱŘŖŖŝǼǯȱȱȱȱȱȱ human movement, one of the aspects necessary to observational learning ǻ ǰȱ ǰȱ¢ǰȱǰȱǭȱ ǰȱŘŖŖŝǼǯȱȱȱȱ-ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ¢ȱ -serving others, into motor commands to reproduce the observed behavior ǻǰȱǰȱ¢ǰȱǭȱ ǰȱŘŖŖŝǼǯ ȱȱȱȱȱȱǰȱȱȱȱȱȱ body segments in a new and functionally integrated manner. Important visual information available to the learner when observing others' activity ȱȱȱȱȱȱȱȱ¢ȱǻ¢ȱǭȱ ǰȱŗşŞśǼǯȱ-cations of information regarding this relative motion are stronger in the initial stage of motor learning than in the more advanced ones (Newell, ŗşŞśǼǯ 1 ȱ ȱȱȱěȱ¢ȱȱȱ¡ȱȱȱ ȱȱȱȱȱĴȱȱȱȱȱȱ ǯȱȱ¢ȱȱȱȱȱǰȱȱǻŗşŝřǼȱ ȱȱȱȱȱȬȱ¢ȱǻ ȱǭȱěǰȱŘŖŖŝǼȱ ȱȱȱȱȱȱȱȱȱěȱ-ȱȱȱȱȱǻǰȱǰȱǭȱĴǰȱŘŖŖŘǼǯȱ ȱȱȱȱȱȱ¢ȱȬȱȱ Ĵȱȱ¢ȱȱȱ ȱ ȱȱȱĴȱȱȱ ȱȱȱȱȱ¢ȱȱȱǻ Ĵȱǭȱ£ ǰȱŗşŝŝǼǯȱ More recent developments in computer science and technology have al-ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ Ȭȱ ȱ ȱ manipulate many variables of interest (e.g., Vanrie & Verfaillie, 2004; Ma, ǰȱǭȱǰȱŘŖŖŜǼǯȱ The literature on visual analysis of human motion has shown that observers easily perceive a variety of aspects when watching a point-light walking animation, such as the action being performed (Norman, Pay-ǰȱǰȱǭȱ ǰȱŘŖŖŚǼǰȱȱȂȱ¢ȱǻ ǰȱǰȱǰȱǭȱ ěǰȱŘŖŖśǲȱǰȱěǰȱǭȱǰȱŘŖŖśǼǰȱȱȱǻǰȱ¢ǰȱ ǰȱǭȱǰȱŘŖŖśǼǯȱȱȱȱȱȱ¢ȱȱȱ ȱ ȱ ȱ ǰȱ ǰȱ ȱ ȱ ¢ȱ Ě¢ȱ ǻ ȱǭȱěǰȱŘŖŖŝǼǯ
Comparing motor learning processes of groups who watched either point-light or regular video demonstrations is a way of studying how the visually perceived relative motion modulates the motor action (e.g., Al-ǰȱ ǰȱǭȱ ĴǰȱŘŖŖŗǲȱǰȱet al.ǰȱŘŖŖŘǲȱǰȱǰȱĴǰȱ ǭȱǰȱŘŖŖŘǲȱ¢ǰȱǰȱĴǰȱǰȱǭȱǰȱŘŖŖŝǼǯȱȱȱ ¢ȱȱȱȱȱȱȱȱȱĜȱȱȱ perceiving and reproducing the movement, point-light displays should be ȱěȱȱȱ¢ǯȱȱȱȱȱ ȱȱȱȱȱȱ-el itself facilitates the motor learning process, in comparison to no-model groups or verbal guidance and discovery methods (e.g., Al-Abood, et al., 2001; Horn, et alǯǰȱŘŖŖŘǼǯȱ Removing structural information via point-light can facilitate the perception of motion in some cases because it leaves only salient relative mo-ȱǻǰȱŗşŞŚǼȱȱȱȱȱ¡ȱȱ-ȱǻ ȱǭȱǰȱŗşŞŗǼǯȱȱȱ ĴȱǻŗşşŝǼȱ ȱ that physical therapists made more reliable assessments of lumbar sta-£ȱȱȬȱȱȱȱ¢ǯȱȱȱȱǰȱ ¢ȱǻŗşŞŜǼȱȱȱȱěȱȱȱȱȱȱȱ ȱȱȱȱ¢ȱȱȱȱȱȬȱ sources. ȱȬȱȱȱȱȱ¢ȱ¢ȱěȱȱ ě¢ȱȱȱ ȱȱȱ¢ȱȱȱȱȱ-ęȱǯȱ ȱǰȱȱȱȱȱȱȱȱȱ body parts can contribute more to motion perception than the proximal ones, due to its higher spatial complexity and magnitude (Mather, Rad-ǰȱ ǭȱ ǰȱ ŗşşŘǼǯȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ěȂȱ ȱ ǻŗşşşǼȱ suggest that observers are less sensitive to the point-light information ȱȬȱȱǻǯǯǰȱȱȱ ȱȱǼȱȱ-ȱ ȱ ȱ ¢ǯȱ ȱ ȱ ȱ ǻŘŖŖřǼȱ ęȱ ȱ -tance of information about the elbow motion for recognition, but showed ȱȱȱȱȱ ȱȱȱĴȱȱ-ȱȱĴǯ Children who observed a point-light model dribbling a basketball were less accurate in their movement outcomes and form when imitating the movements than a group that viewed a video model and a noȱȱȱǻǰȱŗşşśǼǯȱ¢ǰȱet alǯȱǻŘŖŖŝǼȱȱȱ¢ȱ ȱȱȱ¢ȱȱĜ¢ȱȱȱȱȱ ȱȱȱ adult and child participants; results from one of their experiments showed ȱȱȱȱȱȱ ȱȱěȱ¢ȱ¢ȱȱǰȱ but children's action reproduction was superior when they watched a vid-ȱ ȱ ȱ ȱ ȱ ȱ Ȭȱ ǯȱ ¢ǰȱ ȱ ę-ȱ ȱ ȱ Ĵȱ ȱ ȱ ȱ ěȱ ȱ ȱ -tion of biological motion is already present in one-year-old babies (Fox & ǰȱŗşŞŘǲȱ ǰȱĜĴǰȱǭȱ ĴǰȱŗşŞŚǲȱǰȱ §Ȭ ǰȱǰȱǭȱ ǰȱŘŖŖŗǼǯ ȱȱȱȱȱȱȱȱȱȱ-ȱȱȱȱȱȱȱȱȱĴȱĞȱ ȱ a point-light model as compared to a video model, independently of (reg-ȱȱ Ǽȱȱȱǻ¢ȱǭȱ ǰȱŗşşŞǼǯȱǰȱet alǯȱǻŘŖŖŘǼȱ ȱ ȱȬȱȱȱȱěȱȱ-ȱȱȱȱȱǯȱȱěȱ ȱȱȱȱȱ-ȱĴȱ ȱǲȱȱ ȱȱȱ-ȱ ȱ ȱ ȱ ȱ Ĵȱ ȱ ȱ ȱ Ȃȱ ȱ ȱȱǰȱȱ¢ȱȱȱȱȱȱȱȱȱ ȱ Ĵǰȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ Ȭȱ plots. Similar results were found by Horn, et alǯȱǻŘŖŖśǼȱȱǰȱ point-light, and no-model groups in the same soccer chip-shot task. Participants who observed the models showed immediate and enduring changes to more closely imitate the model's relative body part motions. The researchers also measured participants' visual search behavior, which was £ȱ ¢ȱ ȱ ȱ ȱ ę¡ȱ ȱ ȱ ȱ ȱ ȱ Ȭȱȱȱǰȱȱȱȱěȱ ȱȱȱ-formance accuracy or learning (Horn, et alǯǰȱŘŖŖśǼǯȱ In general, the above research shows evidence supporting the claim ȱȱȱȱȬȱȱȱĜȱȱȱ-ognition and movement replication, although some discrepancies are evident. In particular, results seem to depend heavily on task constraints; if ȱȱȱȱȱȱȱȱȱǰȱȱ-ȱȱȱ¢ȱȱȱȱȂȱȱĴǯȱ ȱ-ȱȱ¡ȱȱěȱȱȱȱȱǻǯǯǰȱǰȱet al., ŘŖŖśǼǯȱȱȱȱȱ¡ȱȱǰȱȱȱȱȱȱȱȱ study, observation of the model's action is most important in the replication of the movement (Hodges, et alǯǰȱŘŖŖŝǼǯȱ The complexity of the task is also a consideration in this debate. Motor learning studies based on point-light stimuli have used relatively sim-ȱǰȱ ȱȱȱȱȱęȱȱ¢ȱȱ nature of the task. Horn, et alǯȱǻŘŖŖŘǼȱȱȱȱȱȱ ȱȱ ȱȱȱǰȱȱȱȱȱ ȱȱ¢ȱȱǻŗşŞŞǼǰȱ ¢ȱȱȱȱȱ ȱěȱ ȱȱ ȱȬ ȱȱȱǰȱȱȱȱĜ¢ȱȱȱȱ Ȭȱȱȱȱȱęȱȱȱ¡ȱǯȱȱ-dition, "as the complexity and novelty of the movement increases, a more sophisticated processing system operates that perhaps is more reliant on information about 'intra-limb and inter-limb coordination' and relative motion," as suggested by Hodges, et alǯȱǻŘŖŖŝǰȱǯȱśřşǼǯ Although the debate about the relevance to motor learning of the in-ȱȱȱȬȱȱȱȱĴȱȱȱȱ 10 years (Hayes, et alǯǰȱŘŖŖŝǼǰȱȱȱȱ¢ȱȱ¢ȱǰȱ such as the role of outcome goal and task complexity. The present study ȱȱ¡ȱǰȱǻǼȱ ȱȱ-ȱȱ¢ȱ¡ȱȱǻǼȱȱȱȱ¡ȱȱǰȱǻǼȱ ȱ ȱȱȱȱȱȱȱȱǯȱȱ£ȱȱ-ęȱȱȱȱǯȱȱȱ ȱȱȱ¡£ȱ ȱȱěȱȱȬȱ¢ǯ The aim of the present study was to compare the learning process of a highly complex ballet skill following demonstrations of point-light and ȱǯȱȱ ȱ¢£ȱȱȱȱȱȱ-ȱȱȱȱȬȱȱ ȱȱĜȱȱȱ-vant for movement recognition and reproduction than in the video model, ȱȱĴȱȱȱȱĴǯȱȱȱȱ¢ǰȱ Ȭ body coordination of the learners was assessed by global performance ȱĴȱ¢ȱ¡ȱȱǯȱę¢ǰȱěȱȱȬ ȱǰȱȱǰȱȱȱȱǻȱǼȱ compared to the model were used to describe the performance. The point-ȱȱ ȱ¡ȱȱȱę¢ȱĴȱȱȱȱȱ measured variables, indicating the use of salient information available in the point-light model during the motor learning process.
Mђѡѕќё

Participants
Sixteen female undergraduate students (Mȱ ȶƽȶŗşǯŞȱ ¢ǯǰȱ SDȶƽȶŗǯśǼȱ with normal or corrected-to-normal visual acuity volunteered in the present study. They had no previous experience in ballet and were naive as to ȱȱȱȱ¡ǯȱȱȱ Ĵȱȱȱ-pate in the study as volunteers; the study was approved by the universi-¢ȱȱĴǯȱȱ ȱ¢ȱȱȱȱȱȱȱ point-light group, resulting in two groups of eight participants each.
Apparatus
ȱ ȱ ȱ ȱ ǻ¢ȱ ȬŘřŖŖǰȱ ȱ şŖŖŖȮŜŖȱ £ǼȱȱȱȱȱĴȱȱȱȱȱȱ ǯȱ ȱȱȱ ȱȱȱȱȱǻȱ ȱ ŗŖȱǼȱ£ȱȱȱȱȱ¢ȱȱřŖȱ£ǯȱȱĞ ȱ-ȱ ǻȱ ¢ǰȱ ȱ ŞǼȱ ȱ ȱ ȱ ȱ ȱ ǻ-ǰȱȱŚǼȱ ȱȱȱȱȱȱ¢ǯȱȱĞ-ȱ ȱ¡ȱǻǼȱȱȬȱ¢ǯȱ ȱȱ ǻ¢ȱ ŘşŝŜǼȱ ȱ ȱ ȱ ȱ ȱ ȱ ǲȱ screen dimensions were 56 by 42 cm. MATLAB ǻ ǰȱȱśǼȱ ȱȱǻǰȱȱşǼȱ ȱȱȱȱȱȱ-ysis.
Task and Video Construction ȱ ȱ ȱ ȱ Ĵǰȱ ȱ ȱ ȱ ¢ȱ ¡ȱ ȱ ȱ -cal ballet. It involves a complete turn around the body's longitudinal axis ȱ¢ȱȱȱ¢ȱǻ¢ǰȱŗşŞŖǼȱȱ ȱȱ ǯȱŗǯȱ ȱ-ȱȱȱȱ ȱȱȱȱǰȱȱ power to generate body rotation, eye-head coordination to provide visu-ȱ ¢ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ -ȱ ȱ ȱ Ĝ¢ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ details involved and its markedly long learning process; demonstrations ȱ¡ȱȱȱȱěȱȱȱȱȱȱȱȱ process, which is under investigation in the present study. Participants of both groups had to copy the model's action presented on a television Ǳȱȱȱȱ ȱȱȂȱĴȱȱȱ-ular video format while the point-light group watched an edited version of the same video clip showing only point lights on a black background. ȱ ȱ ȱ ȱ Ȭȱ ȱ ȱ ęȱ ȱ ȱ previous biological motion-recognition test using three video clips vary-ing the number of markers, color, and disappearance during the movement. Eighty-one undergraduate students (MȱȶƽȶŘŗǯŗȱ¢ǯǰȱSDȶƽȶŘǯŚǼǰȱ-domly divided into three groups, with normal or corrected-to-normal ǰȱ ȱ ȱ ȱ ¡ǯȱ ȱ ȱ ȱ ȱ ěȱ ȱȱȱ¢ȱȱȱ ȱȱȱȱȱȂȱ ȱ ǻȱ ȱ ǰȱ ¢Ǽǯȱ ȱ ȱ ȱ with higher recognition ratings (74.1% of participants were able to visu-¢ȱ£ȱȱȱȱȱęȱǲȱŞŗǯśƖȱȱȱ-¢ȱȱȱȱȱȱȱǼȱ ȱȱȱȱ-ȱ¡ǯȱȱȬȱȱȱȱ¢ ȱȱĴȱ to the model's head, shoulders, elbows, wrists, hips, knees, ankles, and extremities of hands and feet; these markers never disappeared throughout the presentation.
Fієǯȱ ŗǯȳȂȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ęȱ ȱ Ĵȱ en dehors in the ęĞȱ: it is a turn executed in the direction of the leg to be raised (e.g., ȱȱȱȱȱǼǰȱ ȱȱȱhalf-tipȱǻȱȱǼǰȱ ȱȱȱȱ with a preparation positionȱǻǼǰȱȱȱȱthird positionȱǻǼǰȱȱȱȱęȱ ǻȱȱǼǰȱȱȱȱpreparation positionȱǻǼǯȱȱȱ ȱȱȱȱęĞȱ before ǻȱ ȱ Ǽȱ ȱ Ğȱ ȱ ȱ ǻǼǰȱ ¢ǯȱ ȱ ęĞȱ ȱ ȱ ȱ ȱ ȱ ęȱ ¢ȱ ȱ ȱȱ ȱȱȱǯȱ Ğȱȱǰȱȱȱǰȱȱȱȱ keeps a position named retiré passéȱǻȱȱǼǯ Procedure and Design ȱȱȱǰȱȱȱȱȱ ȱȱȱ observe the model on the screen and then copy the model's movement as ¢ȱȱǯȱ¢¢ȱȱǻřȱȱǼȱ ȱȱ-tached to participants' nose end, top of the head (intersection of saggital ȱ ȱ Ǽǰȱ ȱ ȱ ǻȱ Ǽǯȱ ȱ ȱ ȱȱ ȱȱȱȱȱŗŜŖȱȱȱȱ¢ȱȱȱ blocks of 20 trials during two consecutive days of data collection. Prior to each practice block, participants watched their respective model video three times, seated 2.4 m from the television screen. The visual angle of the ȂȱȱȱȂȱȱ ȱ¡¢ȱŞǯŜȱȱ-£¢ȱȱŞǯřȱȱ¢ǯȱ ȱǰȱȱȱȱ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ğȱ ¡ǰȱ ȱ ȱ -¢ȱȱěȱȱě¢ȱǻǰȱet alǯǰȱŘŖŖśǼǯȱ Ȭǯȱȱ ȱȱȱ¢ȱȱȱȱȱ ȱȱȱ ȱȱȱȱ ȱȱȱ¢ȱǻ££ȱȱ ȱ ȱ ¢ȱ ¢Ǽǯȱ ¢Ȭȱ ǯȱ ǰȱ ȱ ȱ -Ĵȱȱȱȱȱȱȱęȱȱȱǯȱȱ ȱ trial of each block and the twentieth trial of the retention block were video recorded for each participant in top and front views for further analysis.
Dependent Measures and Data Analysis
Global performance score.ȯȱ¡ȱȱǰȱĞȱ ȱ ȱȱȱȱȱȱȱȱȱ ǰȱȱǻŖȱȱŗŖǼȱȱ-Ȃȱ Ĵȱ ȱ ȱ ȱ ȱ ¡ȱ ȱ ȱ -served performance to model performance; the respective mean values ȱȱȱ¢ȱȱȱȱȱǯȱ ȱȱȱ 10 was assumed to represent a movement identical to the model's demonstration. Each expert evaluated a randomly ordered data set of all trials selected from all trials of all participants and an additional 20% of the trials for each participant. Thus, during the assessment of each trial, the experts were not aware of the participant's group or trial number, or about which participant was in the next trial viewed. Pearson's correlations between ȱĴȱ¢ȱ ¡ȱŗȱȱŘǰȱ ¡ȱŗȱȱřǰȱȱ ¡ȱŘȱȱřȱ were .59, .56, and .59, respectively. For the 20% of trials evaluated twice by ȱ¡ǰȱȱȱ ȱȱęȱȱȱȱȱ ȱǯŞŗǰȱǯŞŜǰȱȱǯŝřǰȱ¢ǰȱȱ ¡ȱŗǰȱŘǰȱȱřǯ £ȱȱȱȱěȱǻȮ Ǽǯ-Video-based analysis of movements of the model and participants was conducted; the re-ȱ ȱȱȱȱȱȱȱĴȱ ȱȱ as a criterion to compare groups. Changes in head-trunk coordination ȱȱȱȱȱ ȱȱȱȱȱěȱȱ Ş ȱ¢ȱȱȱȱȬȱǯȱȱȱȱěȱȱ ȱ ȱ ȱ ǻ ȱ ȱ ȱ ȱ Ǽȱ ȱ ȱ ȱȱȱȱȱȱęȱǰȱ¢ǲȱȱȱ ȱȱȱȱȱȱ ȱȱȱȱ£ȱǯȱȱȱ ȱ ȱ ȱ ȱ Ȭȱ Ĵ ȱ ęȱ ȱ ȱ ěȱ -¢ȱȱŘȱ£ǲȱȱěȱ¢ȱ ȱęȱȱȱȱ-¢ȱ ȱ ȱ ¢ȱ ȱ ǻŗşşŖǼǯȱ ȱ ȱ ȱ ȱ -ȱȱ£ȱȱȱȱŗŖŗȱȱǰȱȱȱ across trials and with the model. ȱ ¡ȱ ȱ ȱ Ȭȱ ȱ ęȱ ȱ ȱ ȱ ȱ ȱȱȱȱ ȱȱ¢ȱȱ£ȱ ȱȱȱěȱǻȮ Ǽȱȱȱ¢ȱǰȱet alǯȱǻŘŖŖśǼȱȱ Hayes, et alǯȱǻŘŖŖŝǼǯȱȱȱ ȱȱęȱȱȱ ¢ǰȱǰȱ ȱ ȬȂȱ £ȱ ȱ ȱ ȱ ȱ ǻŗşşśǼǲȱ ȱ uses the disparity between each participant and model's data in each tri-ȱǻȱȱǰȱȱ ¡ȱŗȱȱ¡ǰȱ Ĵǰȱǭȱ -ĴǰȱŘŖŖŗǼǯ
Head and trunk oscillations.-Oscillations of trunk and head were ob-ȱ ȱ ȱ ěȱ ȱ ȱ ȱ ¡ȱ ǰȱ respectively, of the top of the head marker and a calculated midpoint between shoulders. These oscillations were measured in both anteriorposterior and medial-lateral axes. ȱȱěǯȯȱěȱ ȱȱȱ-ȱȱȱȱȱȱȱȱȱěȱȱ ȱȱ-ȱǻ ȱȱȱȱǼȱ ȱęȱȱȱȱ ěǯȱȱȱȱȱȱȱ ȱȱȱ the model.
Statistical Analysis
Data for each dependent measure obtained throughout the practice ȱĴȱȱȱ ȱǻǰȱȬǼȶƼȶȱǻŘŖȱȱŗŜŖǼȱ¡ȱ ¢ȱ ȱ ȱ ǻ Ǽȱ ȱ ȱ ȱ ȱ ȱ ȱ -tor. Data for each dependent measure obtained at the end of the practice period and 24 hr. later were compared by using a Group (video, point-ǼȶƼȶȱǻŗŜŖǰȱǼȱ¡ȱ ȱ ȱȱȱȱ the last factor. When violations of the assumption of sphericity for repeated measures ANOVA were observed, Greenhouse-Geisser adjustments were used; pairwise comparisons and Bonferroni adjustments for multi-ȱȱ ȱȱȱ¢ȱǻ¡ ȱǭȱ ¢ǰȱŗşşŖǼǯȱ ȱęȱȱȱ ȱǯŖśȱȱȱ¢ǯ RђѠѢљѡѠ Trunk and head oscillations (anterior-posterior and medial-lateral ¡Ǽȱ ȱȱę¢ȱěȱ¢ȱǰȱǰȱȱȱȱ during practice or in the retention test. Table 1 shows video and pointlight groups' data collapsed across the trials. The models' oscillations are remarkably smaller than those of participants, especially on the mediallateral axis. A perceptual-motor improvement due to practice was expected for both groups. The present results partially support this expectation. Al-ȱ¢ȱȱȱƺ ȱȱ ȱȱę¢ȱě-ȱ¢ȱǰȱȱȱěȱȱȱȱ ȱę¢ȱ reduced, reaching a magnitude similar to the model's movement time after 160 trials of practice, and maintained in the retention test. For instance, experienced ballet dancers did not change their movement time during ȱĴȱ ȱȱ ȱǰȱȱȱȱȱȱ of trunk rotation is not dependent on sensory updates (Denardi, Ferra-FієǯȱŚǯȳȱȱěȱǻǯǼȱȱȱȱȱȱȱȱȱ ȱȱȱȬȱǯȱ ȱ ȱǻ Ǽǲȱ ȱȱǻ Ǽǲȱȱ ȱǻȶ ȶǼǲȱȱȱǻȶ ȶǼǯȱ (sec.) ƺ ƺ ǰȱ ǭȱ ǰȱ ŘŖŖŞǼǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱ ȱĜȱȱȱȱ improvements only in the temporal structure of the learner's movement; spatial aspects such as the similarity with the model's head-trunk coordi-ȱ¢ȱǻȮ Ǽȱȱȱȱȱǻ¢ȱǼȱ ¢ȱȱȱȱȱȱȱȱȱȱȱȱ study to show performance improvement. Accordingly, Horn, et alǯȱǻŘŖŖŘǼȱ ȱȱȱęȱȱȱȱǰȱȱȱȱȱ-ȱǻȱǼȱǰȱ ȱȱȱȱǯȱȱȱ study, participants observing the video model presented a clear reduction in variability of the temporal phasing throughout practice trials, whereas ȱȱȱ ȱȱ¢ǯȱ ȱ ȱ ȱ ȱ ěȱ ȱ ȱ ȱ type of video model watched by participants. The video group performed ę¢ȱĴȱȱȱȬȱȱȱȱȱ¡Ȃȱ ǲȱ ȱ ęȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ Ĝ¢ȱȱȱȱȱȬȱȱȱȱȱ-ȱǯȱǰȱȱȱȱȱȱęȱ performance improvement of both groups during practice as expected. Superiority of the video over the point-light group was similarly observed ȱȱ¢ȱȱȱȱǲȱȱǻŗşşśǼȱȱȱȱ who watched point-light video models were less accurate in movement reproduction than those in the regular video group. This sort of evidence ȱȱęȱ ȱȱȱȱȱǰȱȱȱ bowling (Hayes, et al.ǰȱŘŖŖŝǼȱȱȱǲȱȱěȱ ȱ ȬȱȱȱȱȱȱȱĴȱȱȱȱ ěȱȱȱȱȱȱ ȱȱ¢ȱȱȱ ȱęȱ¢ȱȱȱǻǯǯǰȱ ǰȱet alǯǰȱŗşŞŚǼǯ An additional aspect of biological motion perception may be related ȱ ȱ ȱ ȱ ȱ ěȱ ȱ Ȯ ȱ ǯȱ ȱ ȱ Ȭ light groups did not become more similar to the model's movement pattern possibly because "to set the head" is a technical aspect of the pirou-Ĵȱ ȱ ¢ȱ ȱ ¡ȱ ȱ ǯȱ Ȃȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ Ȃȱ ȱ ǻ ǯȱ ř Ǽȱ ȱ ȱ ȱ -ȱ ȱȱǻ ǯȱř ǼǲȱȱȂȱȱȱȱȱȱ ȱ clearly distinct in time. Denardi, et alǯȱǻŘŖŖŞǼȱȱȱȱȱȱ with mean expertise of 12 yr. use a particular strategy to maintain visual ¢ǱȱȱȱĴǰȱȱȱȱęǰȱ ȱ-¢ȱ¢ȱȱȱ£ǲȱȱȱǰȱ£ȱȱęȱȱȱȱȱę¡-ȱȱǰȱ ȱ¢ȱȱȱǰȱę¢ǰȱǯȱ¢ǰȱ ȱȱ¡ȱȱȱ ȱǰȱȱȱę-¢ȱěȱ ȱȱȱȱǰȱȬȱȱě-ence, and head and trunk anterior-posterior oscillation, perhaps indicat-ȱȱȱȱȱ ȱȱȱȱȱȱĜȱ ȱȱȱȱǻ ǰȱet alǯǰȱŘŖŖŞǼǯȱȱȱȱ¢ǰȱ-ęȱȱȱȱȱȱȱȬȱ¢ȱ ȱ limited; the head was represented only with one point, which would potentially become a problem when learning to dissociate head and trunk movements. On the other hand, the video group did not take advantage of having more complete information on the associated movements of head ȱȱȱȱȱǰȱȱ ȱȱȮ ȱȱǻ ǯȱŘǼǯȱǰȱ ȱěȱȱȱȱȱȱǻȱŘǼȱȱȱȱ due to visual aspects contained in video displays other than head/trunk dissociation. ȱȱȱȱȱȱ¢ȱȱȱ ȱȱěȱȱ head-trunk coordination and body oscillations between groups and there ȱĴȱȱȱȱ¢ȱȱȱȱȱȱȱ the point-light group. The analysis based upon ballet experts' evaluations, ȱȱȱȂȱȱȱȱȱĴǰȱȱȱ account more detailed aspects of the participant's movements. Presum-¢ǰȱȬȱȱ ȱȱȱ¢ȱȱ¢£ȱ¢ȱ experts when deciding on the movement similarity between participant and model; this implies that the contribution of head-trunk coordination ȱȱȱȱȱ ȱ¢ȱȱȱȱȱȮ ǰȱ ȱ ȱ ¢ȱ ȱ ěȱ ȱ ȱ ȱ ȂȱȱȮȱȱǯȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱĞȱŗŜŖȱ¡-ȱȱǻ ǯȱřǼǰȱ ȱȱȱȱȱ¡ȱȱȱ-ȱȱȱǰȱȱȱĚȱȱęȱȱȱęȱ ěȱȱȮ ȱ ȱȱȱȱȱȱ phases. Aspects other than head-trunk coordination, which would have ěȱȱȱȱȱȱȱȮ ǰȱȱȱ-sible for explaining the improvement of both groups throughout the trials ȱȱ¢ȱȱȱȱȂȱȱǻȱŘǼǯȱ ȱǰȱ regular video available for the video group contained information on body shape, environmental structure, head orientation, facial expressions, ȱȱ¢ȱȱȱȱěȱ ȱ¢ȱȱ¢ȱȱȱȱȱ motor learning process. These data seem to suggest that, at least for the amount of practice provided, relative motion information (except regard-ȱ Ȭȱ Ǽȱ ȱ ȱ Ȭȱ ȱ ȱ ȱ ȱ learned by both groups, but context-related information contained only in the video model improved the motor learning. With criteria used rela-¢ȱě¢ȱȱȱȱ¢ȱ ȱȱȱȱȱ ȱǻȱȱȱȱ¡ȂȱȱȱȱǯŜǼȱȱ-ȱ ȱȱȱȱ ȱ¢ȱǻȱȱǯŞǼǰȱ¡Ȃȱ evaluations clearly showed learning of both groups and the video group's superiority. One possibility to explain the present data is that expert ob-ȱ¢ȱȱĴȱȱȱȱȱȱȱȱ-mance than the objective measures used. On the other hand, these gen-ȱȱȱȱȱĜȱȱ¢ȱȱȱ the multiple aspects involved in this complex task. Further investigation should consider a variety of movement elements as Gray, Neisser, Shap-ǰȱȱȱǻŗşşŗǼȱǯȱȱȱȱȱ¢ȱȱȱ-ǰȱ¡ȱȱȱȂȱȱȱȱ video using a rating system composed of thirteen dimensions (e.g., arm position, arm movement, balance, hesitation, head position, head move-Ǽǲȱȱȱȱȱȱȱ¡ȱȱȱȱȱ distinguish between head-trunk coordination and other aspects from the experts' point of view. Previous studies have suggested that too-simple tasks (Horn, et al., ŘŖŖŘǼǰȱȱȱȱȱǻǰȱet alǯǰȱŘŖŖŝǼǰȱȱȱ-ȱȱǻ ǰȱŗşŞśǼȱȱȱȱěȱ ȱȬȱ and video groups. In order to overcome these limitations, the present study used a highly complex task, which lacks an explicit outcome goal, during the initial phase of motor learning. Present evidences support the ¢ȱ ȱ ȱ Ĝ¢ȱ ȱ ȱ ȱ ȱ Ȭȱ ǯȱ ę¢ǰȱ ȱ ȱ ¢ȱ ¡ȱ ȱ ȱ ȱ ȱ to the debate about point-light and video models, such as the head-trunk ȱ ȱ ȱ ȱ ȱ ¡ȱ ȱ Ĵǯȱ ȱ ȱȱ¢ȱȱĴȱȱěȱȱȬȱȱ-ing learning of complex motor skills and to clarify the results' heavy dependency on task constraints observed so far. 
